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H30JI5U1H5I EOPPEJIH0 OT KJIEIUA IXODES TRIANGULICEPS 
(KODIDAE) H B03M02KH0E 3HAMEHHE 3T0r0 BHflA 
B 3nH300T0JI0rHH HKCOflOBHX KJIEIUEBUX E0PPEJIH030B 

© H. B. ropeJiOBa, 3. H. KopeH6epr, K). B. KoBaneBCKHH, 

IIocthk, r.BapaHTOH 

FIpHBeAeHbi flaHHbie SaKTepnoJiorH^ecKoro HCCJiecoBaHHH Ixodes trianguliceps , co6paHHbix 
c MejiKHx MJieKonHTaiomHx b iox:HOTaex:Hbix Jiecax npnypaJibH. BnepBbie ot Kjiemett 3Toro BHfla 
nojiy^eHbi h30Jihtbi cnHpoxeT. Hx HfleHTH^HKaijHH, np ob efleHHan c Hcnojib30BaHHeM KOMnjieKca 
MOJieKyjiHpHO-reHeTH^ecKHx mctoaob, noKa3aJia ripHHaflJiexcHocTb cnnpoxeT k Borellia garinii — 
B036yAHTeJIK> OAHOrO H3 HKCOAOBbIX KJiemeft 6oppeAH030B. 

Ixodes (Exopalpiger) trianguliceps Bir. - Tpexxo3HHHHbiH KJiem c iiphmhthbhi>im 
nacTSHiuHMM THnoM napa3HTH3Ma, Bee $a3bi KOToporo npoKapMAHBaiOT npeHMymecr- 
BeHHo Mejuaie MJieKonHTaioiime (OnAHnnoBa, 1977). 3to oahh H3 HanSoAee pacnpocr- 
paHeHHbix b EBpa3HH HKcoflOBbix KAemen. Ero apean oxBaTbmaeT 3HaAHTeAbHyio AacTb 
jiecHOH 30Hbi EBponbi ot EpHTaHCKHx o-bob ao YpaAa, a AaAee Ha qoctok npocrnpaeTCH 
AO 3a6aHKaJibn; oTMe^eH TaKxce b Jiecax KpbiMa h KaBKa 3 a (Korenberg, Lebedeva, 1969; 
OHJiHnnoBa, 1977; Kojiohhh, 1981). I. trianguliceps Hanbonee TecHo CBH3aH c ioxchoh 
H CpeflHeH TaHTOH, HO o6HTaeT TaKXCe B XBOHHO-IUHpOKOAHCTBeHHblX H IHHpOKOJIHCT- 
BeHHbix paBHHHHbix h ropHbix necax; 3axoAHT b ceBepHyio Tanry h Jiecocienb (Koren¬ 
berg, Lebedeva, 1969). Ot KJiemeH stoto BHAa H30JmpoBaHbi B036yAHTenH KJiemeBoro 
3Hue<J)aJiHTa (ManiomHHa, KaTHH, 1965) h KypHKKeTCH03a (IlqeJiKHHa h ap-> 1975). Ero 
paccMaTpHBaiOT KaK BaxcHoe 3BeHO 3nH3ooTHAecKoro npouecca b pn^e oAaroB Tynnpe- 
mhh (Ojicy4)beB, flyHaeBa, 1970) h 6a6e3H03a (Hussein, 1980). 

I. trianguliceps oTMe^eH Ha 3HaAHTenbHOH Aacra eBpoa3HaTCKOH oSnacra pacnpocT- 
paHeHHH HKCO^OBbix KnemeBbix 6oppeJiH030B (HKE), npeACTaBAHioiAHx rpynny stho- 
jiorHqecKH caMocTOHTenbHbix 3a6oJieBaHHH (Korenberg, 1994), 6oJiee H3BecTHyio noKa 
noA o6iahm Ha3BaHHeM 6one3Hb JIaHMa. 3a HCKAioAeHHeM caMon ceBepHOH nepH<J)epHH 
CBoero apeana, L trianguliceps oSHTaeT cobmcctho c ochobhmmh nepeHocAHKaMH bo3- 
SyAHTeneH sthx 3a6oneBaHHH: KnemaMH I. persulcatus h (hah) /. ricinus. H3BecTHbie 
nonwTKH H30AHUHH SoppenHH ot HeSoAbiiiHX napTHH /. trianguliceps H3 3anaAHoeBpo- 
neHCKHx OAaroB HKE 6wah 6e3ycneniHbiMH (Krampitz, 1986). B HacTonmeM cooSmeHHH 
npHBeAeHbi nepBbie pe3ynbTaTbi GaKTepnonorHAecKoro HCcneAOBaHHH I. trianguliceps 
H3 npnpoAHbix OAaroB sthx 3a6oneBaHHH Ha TeppHTopHH Pocchh. 
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MATEPHAJI H METOtfH 


Pa6oTa npeflCTaBJineT co6oh $parMeHT KOMnneKCHoro H 3 yqeHHH npHpoflHbix o^a- 
tob HKE roxcHOTaexcHbix jiecoB IIpHypanbH (^ycoBCKOH p-H IlepMCKOH o6ji.), i\ue ochob- 
hoh nepeHocraK GoppeJiHH - TaeacHbiH Kjiem (/. persulcatus). 3th o^arH BecbMa aKTHB- 
hh: GoppeJiHHMH HH^HUHpoBaHo uo 36-51 % roJiOflHbix B3pocnbix L persulcatus h ro 
48 % o6cjie,E[OBaHHbix MbimeBHUHbix rpbi3yHOB (Gorelova e. a., 1995). 

KjiemeH C 06 HpaJlH C MeJIKHX MJieKOnHTaiOmHX, IIOHMaHHblX JKHBOJIOBKaMH B 

Hiojie-Hayajie aBrycia 1994 r. bo Bcex ochobhhx GnoTonax jiecHoro MaccHBa njio- 
ma,E[bK) OKOJIO 25 KB. M. JlHHHH JKHBOJIOBOK npOBepHJIH UBaJKflbl B CyTKH. IIOHMaHHblX 
3BepbKOB yebinjIHJIH 3$HpOM H npOBOJJHJIH c6op KJiemeH C HHX oGmenpHHHTbIM cnoco- 
6om ()KMaeBa h .up., 1964). 

B o6men cjiojkhocth ocMOTpejin 296 3BepbKOB: 231 pbixcyio (Clethrionomys glareo - 
lus ), 7 KpacHbix (Cl. rutilus) h 3 TeMHbix (Microtus agrestis) nojieBKH, 20 nojieBOK- 
3 Kohomok (M. oeconomus), 25 necHbix MbimeH (Apodemus sylvaticus) h 10 3eMjiepoeK- 
6ypo3y6oK (Sorex sp.). OSHapyaceH 301 HKcouoBbiH Kjiem; b tom qncjie 49 I. trianguli- 
ceps . fljlH H30JIHIJHH GoppeJIHH HHUHBHUyaJIbHO HCCJieflOBaHbl 42 KJiema 3Toro BHua. 

y jih^hhok acenTH^ecKH yuajiHjiH rHaTocoMy h KOHe^HocTH, a Teno KJiema noMe- 
maJiH b repMeTH^HO 3aKpbmaiomyioc5i njiacTHKOByio npo6npKy c 2 mji cpejibi BSK-2 6e3 
aHTH6HOTHKOB. IIpH HCCJieflOBaHHH HHM(J) H HMarO UJI5I IIOCeBa HCn0Jlb30BaJlH KOMn- 
jieKc BHyTpeHHHx opraHOB, oTnpenapnpoBaHHbiH ot noKpoBOB Tejia. MaTepHaji HHKy- 
6HpoBajiH npH 32° 2Mec. HajiHqne GoppejiHH b noceBax KOHTpoJiHpoBajiH tcmho- 
nojibHOH MHKpocKonneH c uByxHeueJibHbiM HHTepBajioM. IIoJiyqeHHbie H30JiHTbi 
HJieHTH^HUHpOBaJlH, HCnOJIb3yH KOMIlJieKC MOJieKyjI5ipHO-reHeTH*ieCKHX MeTOflOB, 
B OCHOBe KOTOpOrO JieJKHT aHaJ!H3 nOJ!HMOp(})H3Ma UJIHHbl $parMeHTOB peCTpHKIJHH 
(nflOP) reHOMa GoppejiHH (Postic e. a., 1994). 


PE3yJH>TATH 

C MeJiKHx MjieKonHTaiomHX chhto 29 jih^hhok, 15 hhm<}) h 5 caMOK L trianguiiceps, 
HaxoflHmHxcH b pa3Hbix CTajiHHx HacbimeHHH. Ohh cocTaBHJiH 16.3 % ot o6mero racjia 
co6paHHbix HKcouoBbix KjiemeH. OcTaJibHbie 83.7 % c6opob cocraBJinjiH jhhihhkh h 
HHM(j)bi /. persulcatus . I. trianguiiceps HanueH Ha 33 3BepbKax (11.1 % ocMOTpeHHbix oco- 
6en) Tpex bh^ob: pbixcan h KpacHan nojieBKH, nojieBKa-3KOHOMKa. CyMMapHbiH HHjjeKc 
06hJIH5I Bcex $a3 pa3BHTH5I COCTaBHJl OKOJIO 0.2. HeCKOJlbKO Bbirne 3TOT nOKa3aTeJlb flJIfl 
TeMHOXBOHHbIX JieCOB, HHJKe - UJI5I MeJIKOJIHCTBeHHbIX H 0 C 06 eHH 0 MaJl - .UJI5I 
MeJIKOJieCHH. 

BoppeJiHH BbiHBjieHbi b 4 H3 42 noceBOB (9.5 %). H30JiHTbi nojiyqeHbi ot hhm<J), chh- 
Tbix c Tpex pbixcHX h ojiHOH KpacHOH nojieBKH. 3apaxceHHbiMH 0Ka3ajiHCb 6oJiee *ieTBep- 
TH HCCJiemOBaHHbIX KjiemeH 3TOH $a3bl pa3BHTH5I (cm. Ta6jlHljy). OjJHH H30J1HT nOJiy^eH 
ot HemaBHo npHKpenHBineHCH, npaKTH^ecKH tojiouhoh oco6h; tph .upyrnx - ot nojiy- 
HanHTaBHiHxcH KjiemeH. EaKTepHOJiorHqecKoe HccjiejiOBaHHe 3BepbKOB, c kotopmx 
6bIJIH CHHTbl HH^HUHpOBaHHbie HHM(})bI UaJlO OTpHIjaTeJIbHblH pe3yjlbTaT. B COOTBeTCT- 

bhh c nflOP Bee 4 uiTaMMa ot /. trianguiiceps oTHeceHbi k Borrelia garinii . 

OBCy^JUEHHE 

BnepBbie cnoHTaHHan 3apa)KeHH0CTb /. trianguiiceps craipoxeTaMH B. burgdorferi 
s. lato ,uoKa3aHa npHMOH H30JiHijHeH HiTaMMOB. 3to corjiacyeTCH c onncaHHbiMH paHee 
ejiHHHqHbiMH cjiyqaHMH o6HapyjKeHHH 6oppejiHH y KjiemeH .uaHHoro BHua nyTeM 
MHKpocKonHH (Doby e. a., 1990; Gray, Kahl, 1993) h noflTBepxcjiaeT npeflnojioxceHHe 
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Pe3yjibTaTbi h30jihuhh doppenufi ot Kjieiueii Ixodes 
trianguliceps, chhtbix c MejiKnx MJieiconHTaioiuHX 

Results of isolation of Borrelia from Ixodes trianguliceps 
tick, removed from small mammals 


<X>a3a 

pa3BHTHH 

HccnenoBaHo 

ocoSefi 

^HCJIO 
KJiemeii 
c SoppejiHHMH 

JIothhkh 

22 

0 


15 

4 

HMaro 

5 

0 


o bo3moechom yqacTHH /. trianguliceps b 3nH300THqecK0M npoijecce npn HKB (Koren¬ 
berg, 1994). 

Bee nojiyqeHHbie ot /. trianguliceps h3ojihtbi othochtch k B. garinii. TaKHM o6pa- 
30M, 3TOT KJiem flOnOJIHHJI CnHCOK H3BeCTHbIX K HaCTOHIIteMy BpeMeHH nepeHOC^HKOB 
B . garinii, BKJiKmiomHH /. ricinus, I. persulcatus, I. ovatus (Postic, Baranton, 1994) h, no 
Been bhotmocth, 1 • uriae (Assous e. a., 1994). 

B oqarax HKB IlepMCKon o6ji., rjxe 6biJin coSpaHbi /. trianguliceps, ycTaHOBJieHa 
ijnpKyjiHijHH B . garinii h B . afzelii (Korenberg, e. a., 1994; Gorelova e. a., 1995). CpaBHH- 
TejibHO He6oJibinoe o6mee *ihcjio HccjienoBaHHbix HaMH KJiemen He HCKJiioqaeT bo3mo)k- 
HOCTb BbiflejieHHH ot /. trianguliceps cnupoxeT B. afzelii b flaJibHenmeM. PoJib Kjiemen 
/. trianguliceps b o^arax HKB HecoMHeHHO TpeSyeT cneijHaJibHoro H 3 y*ieHHH. HaniH 
.aaHHbie .aaiOT B03M0xcH0CTb BbicKa3aTb jiHnib HeKOTopbie caMbie npenBapHTejibHbie 
cooSpaxceHHH. 

/. trianguliceps He HananaeT Ha jnoaeH h cooTBeTCTBeHHO ero poJib b o^arax HKB 
MoxceT paccMaTpHBaTbcn TOJibKo b 3 nH 300 THqecK 0 M njiaHe: KaK B03MoxcHoe yqaerae 
b impKyjiHijHH SoppejiHH cpeflH MeJiKHx MjieiconHTaiomHx. B Ka^ecTBe xo3neB oTjiejib- 
hhx <})a3 xcH3HeHHoro ijHKjia /. trianguliceps h3bcctho HecKOJibKo necnTKOB bhuob 
TaKHx 3BepbKOB (OnjumnoBa, 1977). B npHypaJibe stot KJiem OTMe^eH Ha 18 BH^ax 
MbiuieBURHbix rpbi3yHOB h MeJiKHx HaceKOMOHflHbix. npn^eM Be^ymee 3Ha*ieHHe 
b noflflepxcaHHH ero nonyjinijHH hmciot pbixcan noneBKa h o6biKHOBeHHan 6ypo3y6Ka 
(5. araneus) (CyBopoBa h up., 1969). 3th flBa 3BepbKa cocTaBJiniOT ocHOBy HaceJieHHH 
MeJiKHx jiecHbix MjieKonHTaiomHx npnypaJibH (Tupikova, Korenberg, 1965) h hbjihiotch 
BaxcHeHiiiHMH xo3neBaMH He TOJibKo L trianguliceps, ho h HenoJiOB03peJibix /. persulca¬ 
tus (TynHKOBa h up., 1980). 06a ohh H3BecTHbi KaK 3<})<J)eKTHBHbie hcto^hhkh 6oppeJiHH 
Ann KopMHiitHxcH Ha hhx Kjiemen h c^HTaiOTCH BaxcHbiMH co^nieHaMH napa3HTapHbix 
CHCTeM MHorax o^iaroB HKB (Talleklint, Jaenson, 1994). Ot pbixceH noneBKH b panoHe 
HarneH pa6oTbi yxce H30JiHpoBaHO 6oJibiuoe qHCJio niTaMMOB B. garinii h B . afzelii . 3th 
cnnpoxeTbi BbifleneHbi 3 ,aecb h ot pnna npyrnx npoKopMHTejien /. trianguliceps (Gorelo¬ 
va e. a., 1995). 

TaKHM o6pa30M, b npnypajibe /. trianguliceps HMeeT nojiHyio B03M0xcH0CTb Hapnay 
c /. persulcatus y^acTBOBaTb b nojmepxcaHHH npoijecca ijHpKy jihijhh boppejiHH b npn- 
poflHbix o^iarax. Cyan no noBOJibHO bmcokoh (okojio 25%) none HH<J)HijHpoBaHHbix 
opo6en cpejiH HccjieaoBaHHbix HaMH hhm<}), sto nponcxonHT flocTaTO^Ho peryjinpHO. 
Bo bchkom cnyqae noKa3aTejib 3apaxceHHocTH hhm<}) /. trianguliceps BnojiHe coH3MepHM 
c 3apaxceHHocTbio hhm<J) /. persulcatus, cocTaBJiniomeH b panoHe pa6oT 13-31 % (Gorelo¬ 
va e. a., 1995). CnncoK ocHOBHbix npoKopMHTejien /. trianguliceps b npe^ejiax ero 
apeana o^HOTHneH. B pa3jnmHbix pernoHax hmh hbjihiotch Te xce noTeHimajibHbie hoch- 
TejiH 6oppejiHH, qTO h b npnypaJibe, jih6o 6jiH3KHe k hhm BHjjbi 3BepbKOB (OHJiHnnoBa, 
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1977). IIoaTOMy KomaKT L trianguliceps c GoppeJiHHMH MoxceT ocymecTBJiHTbcn noqTH 
noBceMecTHo. TaK, hx npHcyTCTBHe oGHapyxceHo nyieM mhkpockoiihh npHMepHo 
y 10 % HccjieflOBaHHbix oco6eH 3Toro KJiema, coGpaHHbix c mcjikhx MJieKonHTaioiiuix bo 
OpamjHH (Doby e. a., 1990). 

IIoCKOJIbKy BCe BbIHBJieHHbie HaMH HH^HUHpOBaHHbie HHM(j)bI 6bIJIH CHHTbl CO 
3BepbKOB, SaKTepHOJiorHqecKoe HccueuoBaHHe kotopmx uano oipHuaTeJibHbiH pe3ym>- 
TaT, a ouua H3 hhm$ k MOMeHTy HCCJieuoBaHHn Booftme euea npHCTynHJia k nHTaHHio, 
moxcho npeflnoJioxcHTb, q-ro L trianguliceps ABJineTcn xpaHmeneM SoppeJiHH, cnoco6- 
hmm BocnpHHHMaTb hx Ha ciauHH jiHqHHKH h nepeuaBaTb no xouy MeTaMop$03a. 

B o6cJie^OBaHHOM HaMH jiecHOM MaccHBe /. trianguliceps yciynaeT no oGhjihio oc- 
HOBHOMy nepeHocqHKy SoppeJiHH - KJiemy /. persulcatus. CxouHan CHiyauHH oGbiqHo 
Ha6jno,uaeTCfl h b upyrnx qacTnx IIpHypaJibn (IllHJiOBa, 1959; CyBopoBa h up., 1966, 
1969; KoBaJieBCKHH h .up., 1980). IIoaTOMy b TaKHx CHiyauHflx /. trianguliceps, bhuhmo, 
cueuyeT paccMaipHBaTb KaK 3aMeTHoe, ho Bee ace He nepBOCTeneHHoe 3BeHo anH300TH- 
qecKoro npouecca b npnpouHbix oqarax HKE pernoHa. YqHTbiBaH, qio noqTH no BceMy 
apeany /. trianguliceps cyMMapHbie HHueKCbi oGhjihh Bcex $a3 ero pa 3 BHTHH uaxce Ha 
HanSoJiee npeunoqHTaeMbix xo3neBax oGbiqHo He npeBbimaioT 1-2 oco6h Ha 3BepbKa 
(Korenberg, Lebedeva, 1969), Taicafl oueHKa, bo3moxcho, cnpaBeuJiHBa h rjih . upyrnx 
pernoHOB. 

EjiarouapHocTH: The research described in this publication was made possible in 
the part by Grant N° N42000 from the International Science Foundation. 
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SUMMARY 

Ixodes trianguliceps is a common tick species of the Eurasian forest zone. These ticks live probably in 
natural foci of ixodid tick-borne borrelioses (ITBB) from Western Europe to Transbaikalia, but their role 
in circulation of corresponding pathogens remains unclear. 

This study was performed in a natural ITBB focus located in the Perm region of Russia (near the 
Urals), where Borrelia garinii and B. afzelii circulate and I. persulcatus serves as their main vector. In 
July-August of 1994, 296 small mammals (mostly Clethrionomys glareolus) were tested for tick infestati¬ 
on. From these mammals, 49 I. trianguliceps and 252 1. persulcatus ticks were collected (16.3 and 83.7 %, 
respectively). I. trianguliceps ticks were found on 33 rodents of three species: Cl. glareolus. Cl. rutilus, 
and Microtus oeconomus. The abundance of I. trianguliceps (on average, less than 0.2 ticks per animal) 
was approximately five times lower than that of I. persulcatus. 
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I. trianguliceps larvae, nymphs, and adults (22, 15, and 5 specimens, respectively) were analyzed for 
Borrelia infection by plating their internal organs on the BSK-2 medium. Spirochete isolates were obtai¬ 
ned from four nymphs. Three infected nymphs were collected from different Cl. glareolus specimens, and 
one was found on Cl. rutilus. According to the results of RFLP analysis, all four isolates were classified 
as B. garinii. This experiment is the first successful attempt to isolate on of ITBB pathogens from I. trian¬ 
guliceps ticks. 

These ticks do not attack people, and their role in ITBB foci should be analyzed only in terms of 
epizootiology. The results of previous zoological-parasitological and bacteriological studies performed in 
the Ural region suggest that I. trianguliceps and I. persulcatus populations are maintained there by the 
same species of small rodents and insectivores, which mostly belong to the genera Clethrionomys and 
Sorex. Many of them were identified as the reservoir hosts of Borrelia. These data, in complex with the 
fact of B. garinii isolation from I. trianguliceps, suggest that I. trianguliceps ticks are involved in the 
maintenance of Borrelia circulation in natural ITBB foci. Taking into account the low abundance of these 
ticks in the Ural forests, they should be regarded as an important but not principal component of the 
epizootic process. It is suggested that such a conclusion about the significance of I. trianguliceps ticks also 
pertains to ITBB foci of other regions. 



